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5 BACKGROUND OF THE IN VENTION 

FiVid nf the Invention 

This invention generally relates to elevator systems. More particularly, this 
invention relates to a support for securing a machine, a drive sheave and belt 
terminations within an elevator system. 
10 Inscription »f the Prior Art 

Elevator systems typically include a cab and counterweight that move within a 
hoistway. A plurality of ropes or belts typically support the weight of the cab and the 
counterweight within the hoistway. An arrangement of sheaves accomplishes the 
desired cooperation between the cab and counterweight and a machine (i.e., motor 
15 and brake) for moving the cab to the various landings within a building, for example. 

Conventionally, the machine and drive sheave have been mounted within a 
machine room above the top of a hoistway, for example. There recently has been a 
trend toward machineroomless elevator systems to minimize the expenses associated 
with providing an elevator system within a building. Eliminating machine rooms 
20 requires alternative arrangements for supporting the machine, drive sheave and other 
components of the elevator system. 

Another drawback associated with conventional arrangements is that a 
considerable amount of time and labor is required for installing the elevator machine, 
sheaves and associated components. Eliminating a machine room makes this process 
25 more difficult as components that had been supported in a machine room become 
suspended or otherwise supported within the hoistway. Alternative installation 
strategies and techniques are desirable and required to minimize the expenses 
associated with the labor required for installing elevator system components. 

This invention provides a unique support arrangement that conveniently 
30 secures a machine, sheaves and belt terminations on a single support structure. 
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RTTMMARY OF T ™? INVENTION 

M general terms, this invention is a single support that supports a machine, at 
least one sheave and aplurality of belt terminations in an elevator system. 

One example support device designed according to this invention includes a 
5 machine supporting portion that is adapted for securing a machine in a selected 
position. A termination supporting portion is adapted to secure a plurality of 
termination members, which are associated with ends of elongated load bearing 
members in the elevator system. A sheave supporting portion is adapted to support a 
least one sheave that is driven by the machine. The supporting portions are secured 
10 together to form a single structure that supports the machine, the sheave and the 

termination members. 

With to inventive snpport deviee, installing an elevator system .s greatly 
simplified. One advantage of mis invention is that it allows a method of installation 
Muding premounting me machine on me support device. The onto support devrce 
15 with me already-mounted machine, can be lifted by a crane, for example, and lowered 
totopositionattotopofahoistway. With me inventive arrangement, me maohme . 
atoeady aUgned and positioned appropriate* on the support device so that me operator 
toe involved during machine installation on-site is reduced and to task ts sunphfled. 
to one example, to machine supporting portion and the sheave supporting 
20 portion comprise two lateral beam mentor, to one example, to lateral beam 
members are spaced apart from each other and to termination supporting portion 
comprises a, least one transverse member tot extends between and is secured to to 

lateral beam members. 

The various features and advantages of this invention will become apparent to 
.nose skilled in to art from to Mowing detailed description of to currently 
preferred embodiment. The drawings tot accompany to detailed description can be 
briefly described as follows. 

BRJEF T.FSCRIPTIP~ QF TgE DRAWINGS 

30 Figure 1 diagrammatically illustrates selected portions of an elevator system 

including a support device designed according to this invention. 
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Figure 2 ^grammatically fflustra.es, in perspective view, an example 

Figure 3 schematically fflus.ra.es selected portion of me embodunen. of 
Figure 2 in exploded, perspective view. 

FigJe 4 diagrammatical* fflushates seUcted portions of another e.eva.or 

Figl 5 diagrammattcaUy illustrates another example emhodrmen. of a 
support device designed according to this invention 

Figme 6 illustrates selected features of the embodiment of Ftgure 5 . 

Fi^e 7 fflustra.es another example embodiment of a support dev.ee desrgned 
^aJTo Una invention and schematically fflusha.es an inventive metirod of 
installing elevator system components. 

mmLsmmxmmmLmmmmmi 

15 ' Figure , schematically fflusha.es « elevator system 20 where a counterwergh. 

22 and eLor cab 24 move within a hoistway 26 in a generally conventional 
marrA»ofe,onga W loadbeartn g members, 5 «chasbe,«28,supportto 

of tire eonn.erweigh. 22 and cab 24 wffltin me hois^ay as drey are suspend* 
^ move in. tire various positions so ma. me elevator cab 24 is portioned as 

20 ^ A support device 30 securely positions various component of the eleva«or 

• *™*m.er A significant advantage of this invention is 
wstem in place in a convenient manner. A signing a e 
n migrans tire supporting and securing tactions associated w,.h sever, 
TvaL sysl component in.o a single support device. The inventive dev.ee can 
25 ZL emly assembled m d positioned as deshed wfflnn a bois^ay or bmldmg » 
Ibtish ml necessary arrangemen. h> provide cooperation behveen venous e,eva,or 
componenuinacost-efleetiveandtime-savingmarmer. 

As shown in Figure 2 for example, .he support devree 30 has a machme 
sporting portion 32 that is adapted for securing a machine 34 (i.e., mo or, dnve 
30 Ze Jdb^madesuedpositiom !n tire fflustra<ed examp, 

( m phanrom) are supported on me sheave supportmg portron 40 of the d«vr« » 
Mom man one sheave typically will be supported on me sheave supportmg portron 40. 
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toventive arrant made possible wito the inventive support device Me discussed 

^ Tennination supporting portions 42 are positioned near toe longitudinal end, 
of toe example embodiment A pluratity oflerminarion members 44 with ad.nabnen 
spring assemblies 46 are supported by the termination supporting portrons 42. In one 
example, me termination members 44 operate in a conventional manner to secure the 
ends of the belts 28 in a known manner. 

As best appreciated 6cm Figures 2 and 3, mis embodiment of the support 
device 30 includes several components ft* are secured together to estabUsh a smg* 
, support device that secures components such as the machine 34, sheaves 38 and the 
.elation members 44 and 46 in desired positions and supports a, .east some ^ 
,„ad associated wito those components and elevator system components that are 
associated with those components. , . 

to one example, the various pieces of the support device 30 are made from 
m etol sheets. Fastened such as bolts in tire iilusuuted arrangement are used to secure 
toe pieces togetoer to establish a cohesive, stogie support device 30. Some portrons £ 
toe support device maybe we.ded together or otherwise seemed together to meet toe 

needs of a particular situation. 

T„o latere, bean, members 50 and 52 ex,«rd paralle! to each other and have a 
generatiy C-shaped cross section. At .east one cross brace member 54 extends 
Leen toe beam members 50 and 52 near toe longitudinal ends of toe beams. In toe 
mustrated example, each heam includes a slo, 55 through which a, .east a portrou of 
toe cross metober 54 is receiveti. A transverse plate 56 is secured to top (accordmg o 
toe illustrations) portions of toe beams 50 and 52 near toe .ongrtudma. ^ 
^ portion of the beams. Termination supporting brace members 58 extend 
between toe beam members 50 and 52 near toe iongrtudmal ends of toe beam 
members. As can be appreciated by those skilled in toe art, toe tiansverse brace 
members 58 a, .east partiaUy bear toe loads associated with toe —on members 
and toe belts or other elongated load bearing members in toe elevator system The 
30 cross membem 58 in toe illustrated example are bolted to tire top (accordmg to toe 
drawings) portions of the beams 50 and 52, respectively. 
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Near each end of to beam members 50 and 52, mounting members 60 are 
^ to the underside (according ,0 «he illustrations) of the beam, The mounting 
III 60 facilitate securing the support device 30 in a desired posrtion relative to 

— -* r --^;- — ,o ei 

; A plurality of vertically extending support braces oz are as 

u cn«H« The brace members 62 provide connection 

end of the beam members 50 and 52. ine orace iu 

u «« that a secured connection between the beams 50, 

nnints for the transverse beams 54 so that a secureao 

pomts ior ine u secured within the C-shaped 

52 and 54 are established. The brace members 62 are secured w 
52 ana^<u preferably are secured to a 

channels of the beam members 50 and 52 and preie y 

o ru. ^-^zTnT^rrrti 

mounting members 60 comprise a plurality ot mex P 

"1 example, punched sheet meta, is used for tire various portions of ,he 
in one caoixx F oatisfv the load beanng 

^ ^nn, ™ A 4 mm sheet thickness is used to satisfy me io* 
a X-^evators^ems. Those skilled in the ar, who have tire beneti, 
" rrZcription liU be ab,e to select appropriate materials, 

lioknesses to meat tire needs of their particular sitirauor. Example support devrces 
"according to tins invention can he sCed to meet any duty and speed 

on The compact arrangement of the invenuve 

efficiency by utuLg less space and tuning less complex mounting anangement, 

,4 in some embodiments. This no. only enhances the economres of tire e evata 
also reduces budding — n cos, for accommodating an elevator 

" ^ Figure , mustrates one example a^ngement where tire support device 30 is 
^ Jl beams SO thai are secured * tire bois^ay waUs .mg mooting 
mlers 82 The beams 80 and mounting members 82 may take a vane* 
ZSi dependhrg on to particular buudhrg and the recrements 
30 particuL installation, hr to illustrated arrangement, tire mounting members 82 are 
secured to rear 84 and front 86 walls of to hoistway 26. 
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One advantage of the inventive support deviee is that it can be used with a 
variety of elevator system configurations by rotating the device relative to the 
hois«way or shifting tire position of tire components that are supported on the support 
device 30. The inventive device is readily useable with side-.o-side cnunterwerght 
m d cab configurations or ftont-to-back counterweigh, and cab configurations. The 
iUuatrated arrangement has tire counterweigh, "behind" the elevator cab 24. 

Fig> ne 4 illusttates another application for a support device 30 des.gned 
anting to tins invention In mis example, a machine rem 90 is provided a. the top 
of . hoistway. A base slab 92 provides me surface ,o which the support members 60 
aresecu re dforholdingmesnpportdevice30inplacea.me.opofmehoistway. 

The example embodiments of Figures 1 through 4 are particularly well smted 
for a 2:1 roping arrangement where a compact machine arrangement is desned. 

Figure 5 shows another example embodiment designed accordmg to tins 
invention. In tins example, the support device 30 comprises a cassette mat eatablishes 
an envelope within which the machine 34, sheaves 38 and termination support 
portions fit In this example, outside 102, 104, 106 and 108 establish an outer 

envelope of tine support device 30. ht mis example, me beams 
generally C-shaped steel members that are secured together. The overall hergh, of the 
support device 30 and the assembly is no greater than mat of the machine 34. Thrs 
, Zs for me instefiation of the support device 30 near the top 110 of the hotstway 
26. The beam 102 in tins example includes an opening 1 1 1 that allows access to me 
encoder (not illustrated) of the premounted machine 34. 

to tire illustrated exanple, a. least two of the walls of the hoistway 26 mclnde 
snpport recesses 112 into which appropriate portions of the support devtce 30 are 
25 receivedsomattiaeweigbtissupportedbythewaUsofthebuildinghoistway. Indus 

example, the beams 108 and 104 are received in the recesses 112. 

Two lateral beam members 114 and 116 support the axea of the sheaves 38 so 
that they are parallel with tire drive sheave 120 of the machine 34 (Figure 6). The 
tateral beams 114 and 116 also support the weigh, of termination supporting portions 
30 122 and 124. A se, of transverse beam members 126 and 128 extend perpendicular o 
to lateral beams 114 and 116 ,o provide additional support In mis example, me 
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lateral beams 114 and 116 and the transverse beams 126 and 128 all comprise 
generally C-shaped steel beam members. 

Referring for example to Figure 6, the inventive arrangement allows for 
strategic placement of the sheaves 38 relative to the other elevator system components 
5 to achieve system efficiencies. In the example of Figure 6, the support belts 28 are 
wrapped about the drive sheave 120 with at least a 180° wrap about the sheave. This 
provides significant advantages because there is more surface contact between the 
belts and the drive sheave 120. The placement of the idler sheaves 38 effectively 
provides for horizontal deflection of the support belts 28 from their vertical position 
10 where they extend down toward the cab or counterweight. In this example, all 
sheaves rotate about parallel axes. The inventive arrangement allows for conveniently 
establishing such relative sheave positions to achieve better belt performance and 
facilitates much easier installations of such components. 

The same sheave alignment and belt wrapping technique is useful with the 

15 embodiments of Figures 1-4 and 7. 

Figure 7 illustrates another example embodiment of a support device 30 
designed according to this invention. In this example, the machine 34 is supported on 
the machine support portion 32, which comprises a generally C-shaped elongated 
steel beam 200. In this example, each end of the beam 200 includes support braces 

20 210 and mounting places 212. 

The sheave supporting portion 40 comprises beams 202 and 204 that extend 
perpendicularly from the beam 200. An opposite end of the beams 202 and 204 is 
associated with a mounting beam member 214 and a mounting plate 216. The 
mounting plates 212 and 216 are received onto support surfaces 220 and 222 at the 
25 top of the hoistway 26. The device 30 can be secured in position using connectors 
appropriate for the particular building construction or hoistway arrangement. 

Only one belt termination support 42 is visible in the illustration of Figure 7. 
In this example, bolts 206 secure the termination support portion 42 to the beams 202 
and 204. 

30 The inventive support device provides faster, safer and more efficient 

installation of the components that are secured and supported by the support device 
30. The support device 30 is received into the top of the hoistway 26 in a convenient 
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manner as schematically shown. For example, Figure 7 shows an assembly where the 
machine 34 is securely mounted onto the support device 30 before arrival at the 
installation site and the entire arrangement is lifted by a crane 300 to the desired 
position relative to the elevator hoistway during installation. Pre-assembly at a 
5 factory allows for saving time and labor in the field during installation and reduces 
safety concerns. The machine 34 can be properly positioned on the support device 30 
so that no further location adjustment is required once the device 30 is lowered into 
position. 

By strategically using support straps 310 and the crane 300, the entire support 
10 device arrangement with at least the machine 34 preassembled and premounted onto 
the support device can be conveniently lowered into position at the top of a hoistway. 
The sheaves and termination devices also may be premounted on the support device 
30 prior to arrival at the installation site. 

Another advantageous use of the inventive support device is that it allows for 
15 economically facilitating so-called "jump" elevator installation procedures. The 
inventive support device 30 can be positioned at any height with a hoistway using 
support beams like the beams 80 and then eventually moved to the permanent locat.on 
where the support device will be used to facilitate the completed elevator system 
operation. The crane 300 can be used for each relocation of the support device 30 for 
20 each "jump." 

The preceding description is exemplary rather than limiting in nature. 
Variations and modifications to the disclosed examples may become apparent to those 
skilled in the art that do not necessarily depart from the essence of this invention. The 
scope of legal protection given to this invention can only be determined by studying 
25 the following claims. 
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CLAIMS 

We claim: 

1 A support device for an elevator system, comprising: 

a machine supporting portion that is adapted for securing a machine in 

5 a selected position; 

a termination supporting portion that is adapted to secure a plurality of 

termination members in a selected position; and 

a sheave supporting portion that is adapted to support at least one 
sheave, the supporting portions being secured together to form a single structure that 
10 supports the machine, the termination members and the sheave. 

2 The device of claim 1. including a second termination supporting 
portion that is adapted to secure a second plurality of termination members in a 
selected position and wherein one of the pluralities of termination members are 
15 associated with an elevator cab and the other plurality of termination members are 
associated with a counterweight. 

3. The device of claim 1, including a second sheave supporting portion 
that is adapted to support a second sheave. 

20 

4. The device of claim 1, wherein the supporting portions each comprise 
at least one metal sheet. 

5. The device of claim 4, wherein the supporting portions each comprise 
25 a plurality of metal sheets secured together. 

6. The device of claim 1, wherein the machine supporting portion and the 
sheave supporting portion comprise two lateral beam members. 

30 7. The device of claim 6, wherein the lateral beam members are spaced 

from each other and the termination supporting portion comprises at least one 
transverse member extending between and secured to the lateral beam members. 
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8, The device of claim 1, including two spaced lateral beam members, at 
least one transverse beam member extending between and secured to the lateral beam 
members near each end of the beam members, and a mounting member near each end 
of each of the lateral beam members, the mounting members adapted to secure the 
device to a structure that carries the load of the device and associated elevator system 
components. 

9. The device of claim 8, including a plurality of vertical brace members 
secured to each of the mounting members and corresponding portions of the lateral 
beam members. 
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10. An elevator system, comprising: 

a machine having a motor and a drive sheave; 

at least one idler sheave; 

an elevator cab; 
5 a counterweight; 

a plurality of elongated load bearing members associated with the cab 
and the counterweight, the load bearing members being moveable about the drive 
sheave and the idler sheave in response to operation of the machine; 

a plurality of terminations associated with ends of the load bearing 

10 members; and 

a single support device that supports and secures the machine, sheave 
and terminations in a desired position relative to the cab and counterweight. 

11. The system of claim 10, wherein the support device includes two 
15 lateral beam members that provide support for the machine and the sheave. 

12. The system of claim 11, wherein the lateral beam members are spaced 
from each other and including at least one transverse member extending between and 
secured to the lateral beam members for supporting the terminations 

13. The system of claim 12, including a second transverse member 
extending between and secured to the lateral beam members for supporting a second 
plurality of termination members and wherein the transverse members are secured to 
the beam members near longitudinal ends of the beam members, respectively. 

14. The system of claim 10, wherein the support comprises a plurality of 
metal beam members. 

15. The system of claim 10, wherein the idler sheave and the drive sheave 
30 are positioned relative to each other so that the elongated load bearing members 

extend vertically, deflect about the idler sheave in a generally horizontal direction and 
then are wrapped at least 180° around the drive sheave. 
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16. The system of claim 15, wherein the idler sheave and drive sheave 
rotate about parallel axes. 
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17. A method of installing selected components of an elevator system, 
comprising: 

preassembling a support device; 

securing a machine to the support device; and 

lowering the support device with the machine secured to the support 
device into a selected position in a hoistway. 

18. Hie method of claim 17, including using a crane to' lower the support 
device and the machine into the selected position. 

19. The method of claim 17, including lowering the support device into a 
first selected position in the hoistway and then subsequently raising the support device 
and positioning it in a second selected position in the hoistway. 

20 The method of claim 16, including securing at least one idler sheave to 
the support device such that the idler sheave is parallel with a drive sheave of the 
machine before lowering the support device into the selected position in the hoistway. 
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